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(54) Flexible board electrical connector 

(57) A contact element (2) has an arm portion (2A) 
present in the opening of a housing (1). A bearing por- 
tion (4) has concentric upper concave and lower convex 
bearing surfaces (4A) and (4B). A pressure member (6) 
has a receiving slot (8) for gradually receiving the bear- 
ing portion (4) as it is rotated toward the closed position. 



The receiving slot (8) has upper and lower inner surfac- 
es (8A) and (8B) engaging the upper convex and lower 
straight bearing surfaces (4A) and (4B), respectively. 
The pressure portion (7) is positioned close to a line in- 
cluding the center of rotation and the end of the lower 
inner surface (8B). 
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Description 

[0001] The present invention relates to flexible board 
electrical connectors. 

[0002] Japanese patent application Kokai No. 
7-1 421 30 discloses a flexible board electrical connector. 
As Figs. 4-6 show, this connector comprises a housing 
51 having an upper opening and a plurality of contact 
elements 52 provided such that the spring contact por- 
tions 52A are arranged in the upper opening. The hous- 
ing 51 has a pair of support sections 53 on opposite 
sides of the upper opening, and circular bearing portions 
(not shown) are provided in the support sections to sup- 
port a pressure member 54 for rotation between a 
closed position close to the contact elements 52 and an 
open position apart from the closed position. The con- 
tact elements 52 are made by stamping a metal sheet 
so as to have a shaft portion 52B whose center is aligned 
with an axis of rotation including the bearing portions. 
Consequently, when such contact elements 52 are ar- 
ranged in channels 51 A of the housing 1 . the shaft por- 
tions 52B form a comb-like shaft between the bearing 
portions. The pressure member 54 has a concave bear- 
ing surface 54A so that when the pressure member 54 
is rotated, tho bearing surfaco 54A slidos on the shaft 
portions 52B of the contact elements 52. 
[0003] The pressure member 54 has an angular pres- 
sure portion 54B which presses down a flexible board F 
against the spring contact portions 52A when the pres- 
sure member 54 is rotated to the closed position. 
[0004] As Fig. 5 shows, the housing 51 has a support 
floor 51 B for supporting the front end of the flexible 
board F at a position deeper into the housing and higher 
than the spring contact portion 52A. When the pressure 
member 54 is rotated to the closed position, the pres- 
sure portion 54B presses the flexible board F at a pin- 
point between the support floor 51 B and the spring con- 
tact portions 52A. 

[0005] In use, the pressure member 54 is rotated up- 
wardly to the open position as shown by broken line in 
Fig. 5, and a flexible board F is inserted into the opening 
such that its connection portion faces down. At this 
point, the flexible board F is supported at two points by 
the spring contact portions 52A and tho support floor 
51 B. When the pressure member 54 is rotated to the 
closed position as shown in Fig. 7, the pressuro portion 
54B of the pressure member 54 presses down the flex- 
ible board F at a point between the spring contact poi- 
tions 52A and tho support floor poilion 51 B. Thus, tho 
connection portion of the flexible board F is brought into 
contact with the spring contact portions 52A of the con- 
tact elements 52 under a predetermined pressure. 
[0006] However, there is a demand for a connector 
having a small height because of mounting on a circuit 
board. The conventional connector does not fully meet 
this requirement. 

[0007] Accordingly, it is an object of the invention to 
provide a low-profile flexible board electrical connector. 



[0008] This object is achieved by the invention 
claimed in claim 1 . 

[0009] Embodiments of tho invention will now be de- 
scribed by way of example with roference to the accom- 
s panying drawings, in which: 

Fig. 1 is a sectional view of a connector according 
to the invention wherein the pressure member is at 
the open position; 
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Fig. 2 is a sectional view of the connecter wherein 
the pressure member is being rotated; 

Fig. 3 is a sectional view of the connector wherein 
' 5 the pressure member is at the closed position; 

Fig. 4 is a partially cutaway perspective view ol a 
conventional connector; 

■° Fig. 5 is a sectional view taken along line V-V of Fig. 

4 wherein the pressure member is being rotated; 
and 

Fig. 6 is a sectional view of the conventional con- 
's ncctor wherein tho pressure mcmbor is at the 
closed position. 

[0010] In Fig. 1, a housing 1 is made of an insulating 
material so as to have an upper opening at the upper 

o left corner. Like the conventional connector of Fig. 4, the 
housing 1 has a pair of support sections on opposite 
sides of the upper opening. A pair of bearing portions 
(not shown) having a circular surface are provided on 
the support sections. As in Fig. 4, a plurality of retaining 

s channels 1 A are provided at regular intervals between 
the support sections for holding contact elements 2. The 
retaining channels 1 A are opened at the bottom. 
[0011] The contact elements 2 are made by stamping 
a metal sheet so as to have a contact finger 3, an arm 

o portion 2A having a semi-circular bearing portion 4 at 
the free end, and a link portion 5 for linking the contact 
finger 3 and the arm portion 2A. A connection portion 
5A extends downwardly from the link portion 5 to a level 
substantially equal to the bottom of the housing i When 

s tho housing is mounted on a circuit board (not shown), 
the connection portion 5A contacts a trace of the elec- 
trical circuit for subsequent soldering. A spring contact 
portion 3A extends upwardly fiom a tip of tho contact 
linger 3 so as to face the beating portion 4. 

7 [°°12] The bearing portion 4 has an upper concave 
surface 4A and a lower convex surface 4B which are 
sections of concentric circles. The upper surface 4A 
opens toward above. 

[0013] Such flat contact elements 2 are arranged in 
> the lengthwise direction which is perpendicular to the 
sheet. 

[0014] The center of curvature of the bearing portion 
4 or the upper concave and lower convex surfaces 4A 
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and 4B is aligned with the center of the bearing portions 
of the housing 1 . The contact elements 2 are press fitted 
into the retaining channels 1 A from back (right side in 
Fig. 1) and held in place by projections 5B. 
[0015] A pressure member 6 extending tho length- 
wise direction is provided at tho upper opening of tho 
housing 1 for rotation. It is made of an insulating material 
so as to have a pressure portion 7 and a pair of studs 
(not shown) extending outwardly from the opposite ends 
in the lengthwise direction so as to be supported by the 
semi-circular bearing portions of the housing 1. 
[0016] A plurality of receiving slots 8 are provided in 
the pressure member 6 at positions corresponding to 
the bearing portions 4 of the contact members 2. Each 
slot 8 has an upper inner surface 8A and a lower inner 
surface SB which is positioned beneath tho upper inner 
surface 8A when the pressure member 6 is rotated to 
the closed position. The upper inner surface 8A has a 
convex shape fitting in the upper bearing surface 4A 
while the lower inner surface 8B is straight. The upper 
and lower inner surfaces 8A and 8B engage with the 
upper and lower bearing surfaces 4A and 4B, respec- 
tively. 

[001 7] The pressure portion 7 is positioned near a line 
including tho center of rotation of tho prossuro mombcr 
6 and a point on the lower inner surface 8B so that when 
the pressure member 6 is opened, there is no pressure 
member 6 under the bearing portion 4 of the contact el- 
ement 2. 

[0018] A flexible board is connected to the electrical 
connector as follows: 
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ing portion of a contact element and the pressure mem- 
ber may take a variety of shapes. For example, the up- 
por concave surfaco of the bearing portion for guiding 
tho upper inner surface may be made straight or convex. 

5 If tho upper surfaco is convox, tho lowor surface should 
bo concavo. In addition, tho lower innor surface of the 
pressure member may be made straight or concave. 
[0020] When the pressure member is at the open po- 
sition, no part of the pressure membor is present in a 

io space between the contact elements and the flexible 
board. When a pressure is applied, a portion of the pres- 
sure member enters the space to press down the flexible 
board so that the section is made thin, minimizing the 
height of the housing and the connector. 
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Claims 

1. A flexible board electrical connector comprising a 
20 housing having an upper opening and a pair of sup- 

port sections at opposite ends of said upper open- 
ing, at least one contact element provided in said 
housing, a pressure member supported by said 
support sections for rotation between a closed po- 
25 sition close to said contact clement and an open po- 

sition apart from said closed position, said pressure 
member having a pressure portion for pressing said 
flexible board against said contact element when 
said pressure member is rotated to said closed 
30 position . 

characterized in that 
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(1) The pressure member 6 is rotated upwardly to 
the open position, and a flexible board F is inserted 
into a space between the spring contact portion 3A 
and the lower bearing surface 4B of the contact el- 
ement 2 such that the connection portion of the flex- 
ible board F faces down. 

(2) As Fig. 2 shows, the pressure member 6 is ro- 
tated downwardly so that the lower inner surface 8B 
of the pressure member slides on the lower bearing 
surface 4B to move into the housing 1. Consequent- 
ly, the pressure portion 7 abuts against the flexible 
board F and presses down the spring contact por- 
tion 3A and tho floxiblo board F supported by tho 
housing 1. Thus, the flexible board F is resitiently 
bent and brought into contact with tho contact por- 
tion 3A with a abutting prossuro. 

(3) When the pressure member 6 is further rotated, 
the pressure portion 7 moves further into the hous- 
ing 1 while the prossuro on tho floxiblo board is be- 
ing decreased. Thus, the pressure member 6 is 
brought the closed position as shown in Fig. 3. 

[0019] The invention is not limited to the illustrated 
embodiment but may be modified. Especially, the bear- 



said contact element has a spring contact por- 
tion lying in said upper opening and a bearing 
portion having upper and lower bearing surfac- 
es, and 

said pressure member has a shaft portion slid- 
ing on said bearing portion and a receiving slot 
for gradually receiving said bearing portion as 
said pressure member is rotated toward said 
closed position and having upper and lower in- 
ner surfaces which are engageable with said 
upper and tower bearing surfaces, respectively. 

2. A flexible board oloctrical connector according to 
claim 1 , wherein said upper bearing surface of said 
contact elomonl is concave. 

3. A flexible board efectrical connector according to 
claim 2, wherein said lower bearing surface of said 
contact element is convex corresponding to said 
upper bearing surface. 

4. A flexible board electrical connector according to 
claim 3, wherein said lower inner surface of said 
pressure member is straight. 
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5. A flexible board electrical connector according to 
claim 3, wherein said lower inner surface of said 
pressure member is concave. 
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Flexible board electrical connector 







(57) A contact element (2) has an arm portion (2A) 
present in the opening of a housing (1). A bearing por- 
tion (4) has concentric upper concave and lower convox 
bearing surfaces (4A) and (4B). A pressure member (6) 
has a receiving slot (8) for gradually receiving the bear- 
ing portion (4) as it is rotated toward the closed position. 



The receiving slot (8) has uppor and lower inner surfac- 
es (8A) and (8B) engaging tho upper convex and lower 
straighl bearing surfacos (4A) and (4B), respectively. 
The pressure portion (7) is positioned close to a line in- 
cluding the center of rotation and the end of the lower 
inner surface (8B). 




EP 0 895 320 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 65 0046 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
of relevant pas sages 



EP 0 773 608 A (HIROSE ELECTRIC CO LTD) 
14 May 1997 (1997-05-14) 

* cl aim 1 ; figures 1-5 * 

EP 0 696 090 A (HIROSE ELECTRIC CO LTD) 
7 February 1996 (1996-02-07) 

* claim 1; figures 1 ,3-5 * 

EP 0 747 996 A (M0LEX INC) 
11 December 1996 (1996-12-11) 

* figures 1,11,12 * 



Relevant 
to claim 



1-5 



1-5 



1-5 



CLASSIFICATION OF THE 
APPLICATION (lnl.C».6) 



H01R23/68 



TECHNICAL FIELOS 
SEARCHED (lnt.Cl.6) 



H01R 



The present search report has been drawn up for all claims 



Puce of s«»itr 


Dele ol completion ol cr* i*4rch 


EmlffifMrf 


THE HAGUE 


10 January 2000 


Corrales, D 



paninilarfy rpl»vnnt 4 l*k<m Ainn* 
Damctdarty rotevant a ccmbirwd with another 
document 01 tho *-irrv# catcKjory 
technological background 
: non wntOn dccloeuro 
intermediate document 



T : theory or pnncoie underlying the invention 
E : earlier patani documeni. out punished on or 

*ft*r ih* tiling nni» 
O document cited in ihe application 
L docuirwni cited toi olMer teusont 

A member at me oome patero family, corresponding 
documeni 



2 



EP 0 895 320 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 65 0046 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable tor these particulars wnicn are merely given tor the purpose of information. 

10-01-2000 



Patent document 
cited in search report 



Publication 
date 



Patent lamiiy 
member{s> 



Publication 
date 



EP 0773608 



14-05-1997 



JP 
JP 

US 
US 



9134763 A 
9283237 A 
5904586 A 
5785549 A 



EP 0696090 



07-02-1996 



JP 
JP 

US 



2892945 R 
8050968 A 
5580272 A 



EP 0747996 



11-12-1996 



NONE 



W ' 

Si For more details about this annex :see Oflicialjournnl ol the Eurnpean Patent Office. No. 12/82 



20-05-1997 
31-10-1997 
18-05-1999 
28-07-1998 



17-05-1999 
20-02-1996 
03-12-1996 



3 



